We observed the giant HII region around the NGC 3603 YC with the 5 broad bands (70, 160, 250, 350, 500 µm) of the SPIRE and PACS instruments, on-board the Herschel Space Observatory. Together with what is currently known of the stellar, atomic, molecular and warm dust components, this additional and crucial information should allow us to better understand the details of the star formation history in this region. The main objective of the investigation is to study, at high spatial resolution, the distribution and main physical characteristics of the cold dust. By reconstructing the temperature and density maps, we found respectively a mean value of 36 K and log 10 N H = 22.0 ± 0.1 cm −2 . We carried out a photometric analysis detecting 107 point-like sources, mostly confined to the North and South of the cluster. By comparing our data with SED models we found that 35 sources are well represented by YSOs in early evolutionary phases, from Classes 0 to Class I. The Herschel detections also provided far-IR counterparts for 4 H2O masers and 11 objects previously known from mid-IR observations. The existence of 
so many embedded sources confirms the hypothesis of an intense and ongoing star formation activity in the region around NGC 3603 YC.
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Introduction
The giant Galactic HII region NGC 3603 is located at a distance of 7 ±1 Kpc and is part of the RCW 57 complex South-East (SE) of Eta Car, in the Carina arm. The young, bright, compact stellar cluster (NGC 3603 YC, l=291.62 • , b=-0 • .52) lying roughly at the center of this region and has a bolometric luminosity ∼100 times that of the Orion Cluster. With a total mass density in the core of ∼ 6 10 4 M ⊙ /pc 3 (Harayama et al. 2008) , NGC 3603 YC is usually placed in the category of super star clusters of the type more commonly seen in starburst regions of young galaxies. A recent study by Fukui et al. (2014, hereinafter F14) suggests that this cluster likely originated by a cloud-cloud collision that occurred ∼ 1 Myr ago. While there is a considerable amount of information available about its stellar population, that has been used to study its structure and evolution (Correnti et al. 2012; Beccari et al. 2010; Rochau et al. 2010) , detailed knowledge about the massive (∼ 4 10 5 M ⊙ , Grabelsky et al. 1988) cloud complex surrounding it is still rather limited. Studies of its atomic and molecular gas and dust properties are rare, and only small areas at or near the center have been observed at sufficient angular resolution in the near and mid-IR (Nürnberger & Petr-Gotzens 2002; Nürnberger & Stanke 2003, hereinafter NS03) . Recent larger scale IR surveys include: the IRAS -HiRes observations at 12 to 100 microns of a region of ∼ 20 ′ x 20 ′ centered on the cluster, with a spatial resolution of approx 2 ′ (∼ 4 pc); a radio survey using the CS (2-1) and (3-2) lines at 98 and 147 GHz, over an area oriented North-South (NS) of 5.8 ′ x16.7 ′ (∼ 12 pc x 34 pc) and with a resolution of ∼ 35 ′′ (1pc) (Nürnberger et al. 2002, hereinafter N02) ; an MSX satellite mid IR survey of the entire cloud region (2 • x2
• ) in 4 wavelength bands at very low resolution between 8 and 20 microns (Wang & Chen 2010) . These measurements found dense molecular cores, embedded near and mid IR sources as well as several water, methanol and OH maser sources (Caswell 2004; Breen et al. 2010, hereinafter B10) , clearly implying that star formation is still ongoing in this region. They also found large amounts of diffuse emission closely correlated with ionized material and identified several shocks and ionization fronts resulting from the impact of fast stellar winds, as well as, ionizing photons on the adjacent gas and dust originating from the massive cluster stars. The complexity of this diffuse component (pillars, shocks, ionization fronts) and the large diversity of compact sources makes a full understanding of the star formation history, physical properties and future evolution of NGC 3603 very difficult to unravel, especially since no sub arc-second resolution observations at far IR wavelengths of the entire complex were available until recently. To fill this crucial gap, we present in this paper the results of the first observations of NGC 3603 performed with the ESA Herschel Space Observatory (Pilbratt et al. 2010) , employing Herschel's large telescope and powerful science payload to do imaging and photometry using the PACS (Poglitsch et al. 2010 ) and SPIRE (Griffin et al. 2010) instruments. Using all five photometric bands, we can detect and characterize different types of point sources, including evolved early type stars, relatively young late type stars, candidate protostars and maser sources. Moreover, we are able to determine colour temperature and column density maps in the central regions of the complex. The plan of the paper is the following: in Sect.2.1 we show the Herschel images and we study the diffuse dust component by reconstructing the maps of temperature and column density, in Sect.2.2 we present the photometry and the classification of the point-like sources, in Sect.2.3 we compare our detections with previous studies and, finally, in Sect.3 we present a summary and conclusions.
Observations and data reduction

Analysis of the cloud
Spatial distribution
The cloud complex surrounding NGC 3603 YC was observed by Herschel during the Hi-GAL Survey (Molinari et al. 2010,b, hereinafter MO10) , a Key Programme that mapped the Galactic Plane in 5 photometric bands (70, 160, 250, 350 and 500 µm). The images were acquired by using the SPIRE and PACS photometers in the SPIRE/PACS Parallel Observing mode. NGC 3603 complex lies on the overlapping region between two consecutive tiles of the Hi-GAL Survey, i.e. the tile centered at b=0
• and l=290
• and the tile centered at b=0
• and l=292
• (a detailed description of the observing strategy is given in MO10). In order to obtain a complete coverage of the NGC 3603 region and to provide higher quality maps, we combined both tiles by using the Unimap mapmaker (Piazzo et al. 2012) , starting from the Level 1 products previously obtained by the UniHIPE tool 8 . The pixel scales used for the production of the maps are those suggested by Traficante et al. (2011) and the astrometric accuracy is 2 ′′ for each band. The FWHM (Full-Width-HalfMaximum) approaches the diffraction limit and is equal to the instrumental beam (see Tab.1). For each band the sensitivity limit is given by the instrumental confusion noise. Final flux of the maps was obtained by using the Hi-Gal calibration tiles (MO10).
We selected a sky area of ∼ 24 ′ x 36 ′ around NGC 3603 YC in order to exclude the contamination by the nearby cluster NGC 3576 (Persi et al. 1994; Georgelin et al. 2000; Townsley et al. 2011) . By combining the 70, 160 and 250 µm bands, we present the Red-Green-Blue (RGB) image in Fig.1 . This image reveals bright compact high-density structures located towards the North and South of the cluster. Among these structures the MM1 and MM2 pillars detected by N02, also observed in optical bands by Brandner et al. (2000) , are clearly visible. These compact regions are supposed to be sites of ongoing star formation activity (N02, NS03 and Pang, Pasquali & Grebel 2011, hereinafter P11) , likely triggered by the strong radiation field of NGC 3603 YC. In addition, the RGB image suggests the presence of two lobes with an hourglass-shaped morphology oriented in EastWest (EW) direction, which are mostly void of dust. The remnant dust inside these lobes appears hotter (bluer colours in the RGB image) and more diffuse in comparison to the colder dust (redder colours) associated with the compact structures in NS direction. To explain (the potential origin of) the hourglass-shaped morphology, we refer to the recent work of F14, who suggested a cloud-cloud collision for the origin of NGC 3603 YC. In particular, in Fig.1 we over-plotted the contours of the two parent clouds identified by F14 (see their Fig.9 , Tab.2 and Tab.4). We found that these parent clouds not only overlap with the NS oriented high-density structures, but also seem to confine the EW oriented lobes and to outline the hourglass morphology.
To exclude the foreground/background FIR regions, in the next sections we focused on the sky area studied by the spectroscopic observations of N02, also included in the area observed by F14. We present the Herschel single-band images and the N02 validity region in Fig.2 
Temperature and density maps
In order to study the physical and chemical properties of the dust in the N02 region, we reconstructed the maps of the temperature and hydrogen column density. We calculated the local temperature (T ) by using the following flux ratio formula:
where I λ is the flux density measured at wavelength λ, and λ T = hc/kT , where hc/k are the constants of Planck's radiation formula. In this equation, the temperature and the spectral index β are supposed to be constant along the line of sight, and for a common composition of silicate and graphite dust, we assumed β = 2 (Ward- Thompson, André & Kirk 2002; Draine & Lee 1984) . Due to the higher resolution at the shorter wavelengths, in Eq.(1) we used the 70 and 160 µm flux ratio. To compare the intensity of different bands, we generated a 70 µm image convolved with a 160 µm kernel as suggested by Aniano et al. (2011) . We obtained the final temperature map by comparing the flux ratio with the values of a theoretical grid, but before accepting the results, two issues need to be considered. The first issue is the potential impact of the IR emissions by interstellar dust and the second is the validity range of the above equation with different optical depths.
Concerning the IR emissions, while the polycyclic aromatic hydrocarbons (PAH) show lines around 6 − 17 µm and thence do not affect the Herschel bands, a contribution in the 70 µm band could come from the very small grains (VSG) that do not achieve an equilibrium temperature (Draine & Li 2007, hereinafter DL07) . However, in conditions of a strong interstellar radiation field (ISRF) as in several high-mass star forming regions, the VSG approach a steady state temperature (DL07). By using Spitzer Infrared Spectrograph (IRS) data, Lebouteiller et al. (2007 Lebouteiller et al. ( , 2008 (Draine 1978) . In order to impose spatial limits for the temperature map we chose an accuracy better than 5%, a value that, as discussed by Preibisch et al. (2012) , by considering a variation of the VSG of a factor of 10, is achieved when the IRSF is 100 times the value of that of the solar neighborhood. To this purpose, we limit the area at a radial distance of ∼ 5 ′ from NGC 3603 YC. The second issue concerns the validity of the Eq.1 only in the optically thin regime. Considering the 70 µm optical depth, we assumed that the temperature values are not correct in the optically thick regions characterized by log 10 N H > 22.7 cm −2 (see the following discussion on the column density). Taking into account these considerations we masked the invalid areas and we show the resulting temperature map in panel a) of Fig.3 . The validity area is covered by ∼10,000 pixels. We found that the temperature range is 30 K ≤ T ≤ 47 K with the lowest values in the outermost regions of the cloud. We also noted that the temperatures are not symmetrically distributed around the NGC 3603 YC and the main part of the hotter (∼ 40 − 45K) structures are grouped towards the West. Note that this result is not affected by the beam size because the Herschel beam at 160 µm is of the order of 13 ′′ , significantly smaller than the observed cloud. In order to investigate the temperature distribution, we reconstructed the histogram of the map in the panel b) of Fig.3 . We found that the histogram mode and median are similar and equal to 36±1 K, in good agreement with the results (35-37 K) provided by R11 and Wang & Chen (2010) .
By using the temperature map values, we derived the hydrogen column density (N H ) with the following formula:
where I ν is the intensity at 160 µm, R is the gas-to-dust ratio (we assumed R = 100), Ω is the beam solid angle, µ H 2 is the mean molecular weight per hydrogen molecule (µ H 2 = 2.8), m H is the hydrogen atomic mass (m H = 1.66 10 −24 g), B ν (T ) is Planck's equation at temperature T , and k ν is the dust opacity. We assumed k ν = 40.9 cm 2 /g, as suggested by Ossenkopf & Henning (1994, hereinafter OH94) for protostellar cores formed by thin ice mantle grains with density n = 10 6 cm −3 . Taking into account that the uncertainty on the Herschel intensity at 160 µm is low (∼ few percent), in Eq.2 the total uncertainty is dominated by the dust opacity whose error is of a factor of two. The optically thin regime assumed for the temperature map was established by using the value of N H for which the 70 µm optical depth τ ≤ 0.1. To be conservative, we assumed an uncertainty of a factor of two on the k 70µm opacity (OH94) and we obtained that the optically thin regime is defined by log 10 N H ≤ 22.7 cm −2 . We present the column density map in panel a) of Fig.4 . We found that the higher density regions are clumped North and South of NGC 3603 YC. In panel b) of Fig.4 we show the histogram of the column density map, whose mode is log 10 N H = 22.0 ± 0.1 cm −2 and median is log 10 N H = 22.2 ± 0.1 cm −2 . These results well agree with the value of log 10 N H = 22.0 ± 0.1 cm −2 provided by P11 with the H α /Pβ flux ratio, obtained with optical and near-IR HST/WFC3 images. Taking into account the relation between the column density and the visual extinction (A v ∼ N H /(1.9 10 21 ), Bohlin, Savage & Drake 1978) , the mode of the column density histogram suggests a value of A v = 5.3 mag in agreement with the literature values (4.5 < A v < 5.7 mag, Brandl et al. 1999; Moffat 1983; Melnick, Tapia & Terlevich 1989; Correnti et al. 2012) . By plotting in the histogram the pixels in the optically thick regime (log 10 N H > 22.7 cm −2 ), we evaluated their number of the order of ∼ 9% of the entire useful region.
In order to check the results obtained under the assumptions adopted for the 70µm data, we reconstructed the temperature map by using the other four (160, 250, 350, 500 µm) Herschel bands (never affected by VSG). We convolved and regridded the 160, 250, 350 µm images with the kernel and pixel scale of the 500 µm, obtaining four images with ∼ 3, 500 pixels in the N02 region. For each pixel we ran the IDL MPFITFUN routine based on the least-square fitting between the observed and expected values of a fixed function (see Sect.3.1.2 in Etxaluze et al. 2013) . To model the dust continuum emission we used the Spectral Energy Distribution (SED) described by the modified black body:
To be consistent with the Eq.1 we fixed the dust spectral index at β = 2. The outputs are the optical depth τ 0 (at the chosen reference wavelength of 250 µm) and the temperature. Note that in contrast to the Eq.1, the Eq.3 is valid also in the optically thick regime. We show the temperature map in panel a) of Fig.5 . We find that the temperature range is 30 K ≤ T ≤ 53 K, in agreement with the results (30-50K) provided by F14 investigating the intensity ratio of CO lines. As shown by the temperatures reconstructed with the 70 − 160 µm intensity ratio, the map in Fig.5 confirms that the dust between the range 40 K ≤ T ≤ 45 K is mainly located Westward of the cluster. Last map shows that the temperatures follow the same spatial distribution of the CS(2-1) emissions detected by N02 (see their left panel in Fig.3) , and likely associated to star forming regions. In particular, the hottest regions are clearly associated with the highest molecular emissions, as marked by the clumps shown in Fig.5 . This evidence confirms that the dust around these clumps is probably heated by the dynamical and physical processes which take place during the star formation. In the MM1 and MM2 pillars we found a temperature of 44 K and 47 K respectively, in agreement with the values provided by R11 (T MM1 = 43 K, T MM2 = 47 K). Taking into account the τ 0 values of the pillars, we calculated the half column density log 10 N MM1 H 2 = 22.8 cm −2 and log 10 N MM2 H 2 = 23.2 cm −2 . These results are consistent with the literature values provided by P11 and N02 (log 10 N H 2 ∼ 22.6 − 23 cm −2 ), as well as with the density values found for the star formation activity at the edges of HII regions (Urquhart, Morgan & Thompson 2009 ). The strong radiation front generated by NGC 3603 YC is likely ionizing the MM1 and MM2 pillar heads which in turn are the sites of strong star formation processes (P11, NS03), as also supported by the methanol and water maser emissions (Caswell et al. 1989; de Pree, Nysewander & Goss 1999) . The histogram of the temperature map is shown in panel b) of Fig.5 . The mode and the median are similar and equal to 36 ± 1 K, confirming the value obtained by using the 70 − 160 µm intensity ratio and the literature results (R11, Wang & Chen 2010) . Owing to the larger area covered by the temperature map in panel a), the histogram also suggests that the mean temperature of the cloud is almost homogeneous across the N02 region.
Point-like sources and spectral energy distributions
In the N02 region, we carried out an accurate photometric analysis of the Herschel data by using the CuTEx algorithm (Molinari et al. 2011, hereinafter MO11) , both for the source detection and flux extraction. We imposed a detection limit of 3σ above the background in the 2 nd -order CuTEx derivatives images, and estimates the flux uncertainty of the order of 10% (see MO11). Owing to the decrease of the resolving power with the increasing wavelength, several clumped sources clearly resolved at the shorter wavelengths remain unresolved at the longer wavelengths (multiple association); for the same reason the achieved accuracy of the sources position is wavelength dependent too (see the FWHMs in Tab.1). The CuTEx algorithm was also applied on the complementary MSX images (8.3, 12.1, 14.7 and 21.3 µm) to identify mid-IR counterparts to the detected Herschel point-like sources (within 1 FWHM). For the final catalog, we rejected all sources detected in only one Herschel band without MSX counterpart; hence we ended up with 107 point-like sources, as listed in Tab.2. In the following, we refer to these sources with the Her-ID number. The coordinates are based on the shortest-wavelength Herschel detection.
In order to reconstruct the SEDs, as described following, we used the WISE images (3.4 and 4.6 µm) to find near-IR counterpart for the sources in common between Herschel and MSX. We provided the WISE photometry only for these common sources for a twofold reason: 1) the MSX mid-IR bands lie between the Herschel and the WISE bands, providing a better association between the Herschel far-IR and the WISE near-IR detections; 2) the SED models are very sensitive to the MSX data and so the MSX fluxes impose essential constraints in discriminating between the numerous models. As listed in Tab.2, we found 18 WISE counterparts.
Note that owing to the lower resolution and sensitivity of MSX respect to the Herschel (70 and 160 µm) and WISE, several sources could be masked by the MSX confusion noise. This fact limits the detection of sources especially in the longest wavelength (21.3 µm), where the sensitivity limit increases by a factor of ∼ 6 when compared to the shortest wavelength (8.3 µm). To overcome this problem, for several sources, we imposed constraints in the mid-IR by calculating the upper limit of the flux (F U ) in the MSX bands. In particular, we used the following formula:
where rms is the root-mean-square flux noise calculated inside a circle centered at the (Herschel) source positions, with radius equal to the FWHM of the MSX data.
We plotted the positions of the detected sources on the 70 µm image in panel a) of Fig.6 . In the same figure, the yellow boxes mark the position of the masers detected by B10 that we will discuss in detail in Sect.2.3. With respect to the NGC 3603 YC the Herschel detections mostly lie along the NS direction, near the positions of the molecular clumps detected by N02. In particular, we find over-densities of sources in proximity of the cluster, close to MM1, MM2, MM6 and MM7 clumps. The presence of these compact sources supports the hypothesis of ongoing star formation in these regions (N02).
In order to investigate the evolutionary phase of the detected sources, we compared their observed SED with the models of young stellar objects (YSO) provided by the online fitting tool of Robitaille et al. (2006 , Robitaille et al. 2007 , hereinafter RB07). The theoretical grid covers a wide range of stellar masses (from 0.1 to 50 M ⊙ ) and is based on pre-computed two-dimensional (2D) radiation transfer models (Whitney et al. 2003,b) with a large set of parameters. The parameters fall into three categories related to the central source (stellar mass, radius, and temperature), to the infalling envelope (envelope accretion rate, outer radius, inner radius, cavity opening angle, and cavity density), and to the accretion disk (mass, accretion rate, outer radius, inner radius, flaring power, and scale height). By considering 10 different viewing angles, the final total grid consists of 200,000 SED. The RB07 tool requires in input the minimum and maximum distances and, for NGC 3603 YC, we considered 6 and 8 Kpc. To fit the observed data, the RB07 tool requires at least three fluxes and beyond these it accepts up to N-1 upper/lower limits, where N is the number of the fluxes. In our case, we considered the flux of the multiple associations as upper limit and we obtained reliable comparison for 35 detections. Note that the wide range of the theoretical parameters provides degenerate models for each source. To reduce the degeneracy we imposed a validity range for the theoretical bolometric luminosity (L T bol ) calculated by the RB07 tool, by evaluating the observed bolometric luminosity (L O bol ) at the minimum (6 Kpc) and maximum (8 Kpc) adopted distances. In order to estimate the physical parameters of each source, we provided a statistical analysis of all the selected models in the validity range (Fig.7) . Specifically, we fitted with a Gaussian function the histograms of the parameters and we calculated the mean and its standard deviation. The results of this analysis are listed in Tab.3. We obtained that the sources are in the bolometric luminosity range 0.8 10 3 < L T bol /L ⊙ 4 10 4 and that ∼ 70% of them has L T bol < 10 4 L ⊙ . The ranges of the envelope mass (0.1 10 2 < M env /M ⊙ < 28 10 2 ) and of the central mass (8 < M ⋆ /M ⊙ 27) suggest that the main part of the original material has already fallen onto the central object, but accretion processes are still ongoing (0.2 10 −3 <Ṁ/(M ⊙ /yr) < 6.2 10 −3 ). The central masses also suggest that high mass stars (M ⋆ /M ⊙ > 8) are forming. For ∼ 80% of the sources, we found a central object temperature of T ∼ 4 10 3 K and an age lower than 3.2 10 3 yr. Only six sources (Her-38, Her-49, Her-59, Her-78, Her-105, Her-106) are hotter (T > 22 10 3 K) and older (age > 4.9 10 3 yr). In order to study the spatial distribution of the mass of the central objects, we divided the sample in two different groups for the values above and below 16 M ⊙ (see panel b) of Fig.6 ). North of the cluster, we found that objects with higher central mass lie near MM8, MM11 and MM12 clumps. Note that MM11 is also a region of intense maser activity as seen by B10 (see the discussion on Sect.2.3). South of the cluster, objects with higher central mass well trace the MM1, MM2, MM3 and MM4 clumps. In particular, associated with the MM1 and MM2 pillar heads we found two of the hotter and older massive stars (Her-49, Her-78).
We investigated the evolutionary phases of the fitted sources by using the L Fig.8 ). The evolutionary time of each track starts from the point of maximum M env and at first proceeds almost vertically in the diagram, describing the phase of pre-Zero Age Main Sequence (ZAMS) protostar, where the central object rapidly increases its luminosity. The track shows a knee when the object approaches to the ZAMS and then it proceeds almost horizontally experiencing the envelope clean-up phase. We found that 28 sources are located in the pre-ZAMS region and they are candidate Class 0 protostars (see Tab. 3). The remaining sources are Class I candidates: 5 sources (Her-10, Her-24, Her-25, Her-49, Her-78) are in the locus of the ZAMS and 2 sources (Her-105, Her-106) are in the envelope clean-up phase. Expanding the work by Nürnberger (2003 Nürnberger ( , 2008 and Vehoff et al. (2010) on the protostellar candidates IRS9A, IRS9B and IRS9C, our results clearly show the presence of a large number of protostellar candidates in areas around NGC 3603 YC, where signatures of star formation activity have been found previously (N02, NS03, B10). Owing to the early evolutionary phases of these objects, we concluded that they formed after NGC 3603 YC (∼ 1 Myr). These results support the theoretical scenario for which the energy produced by the massive stellar cluster triggered the ongoing star formation (N02, P11).
Comparison between Herschel source detections and previous observations
In the investigation provided by B10, the authors used the Australia Telescope Compact Array (ATCA) to measure with arcsecond accuracy the positions for 379 masers at the 22-GHz transition of water. The principal observation targets were 202 OH masers associated with star forming regions in the Southern Galactic plane, while in a second epoch new targets of methanol masers were added. Among them, 6 masers are located in the regions of NGC 3603 YC (see also Caswell et al. 1989; Caswell 2004) , as plotted in panel a) of Fig.6 . In order to investigate the far-IR Herschel counterparts, we took into account the uncertainty on the Herschel source positions, given by the FWHM of the shortest wavelength in which the source was measured (see Tab.1).
The result of the match shows that 4 masers are well detected within the position uncertainty, as listed in Tab.4 (and also marked in Tab.2 with the letter B). The three masers associated with the two prominent pillars close to NGC 3603 YC are also well detected. In particular, B-4 and B-5 are associated with the Her-49 and Her-78 sources, respectively, which are between the older (∼ 26 − 39 10 3 yr) and more evolved (Class I) objects, as described in Sect.2.2.
By using the TIMMI2@3.6 ESO telescope, NS03 obtained a mid-IR (at 11.9 and 18 µm) survey of the NGC 3603 region and detected 36 point sources and 42 diffuse emission knots. To find their Herschel counterparts, we used the maximum distance of 10 ′′ that is related to the resolution and pixel size of the two instruments. We found that 11 objects strictly satisfy our condition, among these 7 are considered by NS03 as point sources and 4 diffuse emission knots. The common detections are listed in Tab.4 and marked with NS in Tab.2. We found Herschel counterparts for the NS-1 and NS-2 sources, likely associated to the maser emission near the MM11 star forming region (NS03). While it was not possible to fit the NS-2 counterpart (also related to B-2 maser), the NS-1 source is associated to Her-59, which represents a YSO (∼ 21.5M ⊙ , ∼ 5 10 3 yr). In MM11 we also detected the NS-15 diffuse emission that NS03 found related to a methanol maser. We found that the last source corresponds to the Her-68 detection, fitted by a massive YSO (∼ 18.5M ⊙ , ∼ 10 3 yr).
The source NS-4 is associated to IRS4, which is a supergiant of spectral type MIb (Frogel, Persson & Aaronson 1977) , very bright in the mid-IR bands. For its Herschel counterpart, we can not discriminate between two detections (Her-55, Her-56) that belong to a multiple association and we decided to list both options. The source NS-9A is located near the MM2 clump, and it is described by NS03 as young protostar with age < 10 5 yr. Although we found its Herschel counterpart, the crowding (multiple association) prevents the possibility to reconstruct the SED. However, being the brightest source of this region at 11.9 and 18 µm, NS-9A also appears as the brightest component of the multiple association in the 21.3 MSX and 70 µm Herschel bands. The NS-12 source is supposed to be a young star toward the very center of NGC 3603 YC (see also Tapia et al. 2001 ); owing to its position near the multiple association formed by Her-64 and Her-65, its counterpart is not clear and we listed both detections. The NS-13A and NS-13B were associated to the water maser detected in the MM4 clump. Both sources are associated to same Herschel counterpart (Her-87), which we fitted with a YSO model of ∼ 2.9 10 3 yr and 19.6 M ⊙ . We also found Herschel counterparts for the knots NS-28 and NS-36 located around the MM2 clump and for the NS-48 located near MM4, but we have no SED results for these objects.
Summary and Conclusions
We investigated the physical properties of the cloud complex surrounding NGC 3603 YC in the far-IR (70-500 µm) PACS and SPIRE Herschel bands. In order to study the diffuse cold dust component we provided the temperature and the column density maps at high resolution by using the 70-160 µm flux ratio. Moreover, we checked our results by using the Herschel bands not affected by VSG IR emission. We found that the average temperature of the central regions (36 K), the column density (log 10 N H =22.0 cm −2 ) and the visual extinction (A V = 5.3 mag) are in good agreement with the optical and near-IR literature estimates. We also provided a photometric analysis of the Herschel images obtaining 107 point-like sources. By including 4 MSX and 2 WISE images, we were able to compare the observed SED with the YSO models for 35 detected sources. We found that the main part (∼ 80%) of the fitted sources have an age < 3.2 10 3 yr. Moreover, we found that 28 objects belong to Class 0 and the remaining to Class I. Beyond the initial studies of the protostellar candidates IRS9A, IRS9B and IRS9C by Nürnberger (2003 Nürnberger ( , 2008 and Vehoff et al. (2010) , our results significantly increase the number of very young sources in the HII region around the NGC 3603 YC. The early evolutionary phases of these objects confirm an ongoing star formation activity, as previously suggested by the maser and mid-IR observations (N02, NS03, P11). Taking into account the age of the NGC 3603 YC (∼1 Myr), this investigation supports the scenario of a sequential star formation in its sur-rounding, where the birth of younger stars is likely triggered by the strong radiation field emitted by the massive stars in NGC 3603 YC. Table 3 . SED analysis physical parameters 
